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moving! the nozzle relative to the first collector and second collector following 

completion o f the collection of the first quantity of product composition; 
following Vompletion of the collection of the first quantity of product composition, 
reaqting a second quantity of fluid reactants within the fluid stream to fonn a 
secOtid quantity of product composition, the second quantity of product 
com position being materially different firom the first quantity of product 
composition; and 

collecting the second qiiantity of product composition from the fluid stream using a 
secomi collector. 




2. The method of claim 1 wherein the composition of the second quantity of fluid 
reactants is different firom the composition of the first quantity of fluid reactants. 

3. The method oi claim 1 wherein a reaction condition during the reaction of the 
second quantity of fluid reactants is different from the reaction condition during the reaction of the 
first quantity of fluid reactants. 



4. The method of 

consisting of pressure, reactan 
radiation ahsorbmg gas, and enejjgy 



laim 3 wherein the reaction condition is selected fixnn the group 
flux, reactant temperature, amount of inert diluent, amount of 
input. 



5, (Amended) The ipethod of claim 1 wherein the nozzle comprises a pluraUty of 

reactant inlets. 
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6. (Amended) The method of claiui 1 wherein the nozzle r gfiams fi xed and tlie 
collectors are moved relative to the nozzle, 

7. (Ajmenddd) The method of claim 1 wherein the collectors remain fixed and the 
nozzle is moved relative to the collectors. 

8. The method of claim 1 wherein the apparatus has a radiation path defined by a 
radiation source and directing optical elements and wherein the reacting of the fluid reactants 
involves interacting radiation firom the radiation source with the reactants. 

9. The method of claim 8 wherein the radiation source is an infirared laser. 

10. The method of claim 1 wherein the reactions are performed in a reaction chamber 
sealed from the ambient envimnment. 

11. The method of claim 10 wherein the compositions comprise particles and the 
apparatus further comprises a lump and valves, and wherein the valves are opened and closed such 
that the first collector is exposed to the forces of the pump while the first quantity of particles are 
being collected and the second collector is exposed to the forces of the pump while the second 
quantity of particles are being collected. 

12. The method of claim I further comprising evaluating the properties of the first 
quantity of product composition iid the second quantity of product compositiorL 
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13. Tha method of claixn 1 wherein one of the quantity of reactants is introduced into a 
reaction zone throxkh a plurality of inlets oriented such that the reactants combine after they pass 
through the inlets, tMp reaction of the one quantity of reactants taking place within the reaction zone. 

14. The nfcthod of claim 1 further comprising delivering the first quantity of reactants 
through a first nozzle h)d delivering the second quantity of reactants through a second nozzle. 



38. 





A method for producing a mixture of compositions, the method comprising: 
reacting a first quantity of fluid reactants form a first quantity of product 
composition! 

collecting the first qu^tity of product composition using a collector; 

following completion of the collection of the first quantity of product composition, 
reacting a second quantity of fluid reactants to fbnn a second quantity of 
product composition, the second quantity of product composition being 
materially different flram the first quantity of product composition; and 

collecting the second quantity of product composition using the collector. 



39. TheVmethod of claim 1 wherein the first quantity of product composition and the 
second quantity of pk)duct composition comprise solid particles. 

40. The memod of claim 1 wherein the first quantity of product composition and the 
second quantity of produqt composition comprises a metal. 

41 . The method of clairo 1 wherein the first quantity of product composition and the 
second quantity of product composition comprises chemical powders selected fixjm the group 
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consisting of Tnetal/mejalloid oxides, metal/metalloid carbides, metal/metaDoid nitrides, and 
metal/metalloid sulfides, 

42. The methAd of claim 1 wherein the first quantity of fluid reactants and the second 

quantity of fluid reactantslcomprise vapor reactants. 



43. The method\of claim 1 wherein the first quantity of fluid reactants and the second 

quantity of fluid reactants comprise aerosol reactants. 




44. The method of claim 1 wherein first quantity of fluid reactants and the second 

quantity of fluid reactants coinprise a metal/metalloid compound. 




45. The method of claim 12 wherein the evaluating the properties comprises 
evaluating the crystal structunelby x-ray diffraction. 

46. The method ofl claim 12 wherein the evaluating the properties comprises 
evaluating particle size using dynamic light scattering. 



47. The method of claim 12 wherein the evaluating the properties comprises 

evaluation of the optical propertiek. 



48- The method of claiii 47 wherein the optical properties are selected from the group 

consisting of emission, absorption, Raman scattering, fluorescence and combinations thereof 
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49. The method of claim 12 wherein the evaluating the properties comprises 

measurement of the eilectroactive properties. 

50- The mkhod of claim 12 wherein the evaluating the properties comprises 

^^^S^^ measurement of the electrical properties or magnetic properties. 



51. The mettrod of claim 12 wherein the evaluating the properties is perfbimed 
without removing the propucts Scorn the collectors. 

52. The method of claim 12 wherein the evaluating the properties is perfonned after 
removing the products from the collectors, 




53. The memod of claim 38 wherein the composition of the second quantity of fluid 
reactants is different fromihe composition of the first quantity of fluid reactants. 

54. The method of cKmn 38 wherein the reacting the first quantity of fluid reactants is 
within a fluid stream and whereinNjie reacting the second quantity of fluid reactant is within a 
fluid stream. 

55. The method of claim 38 wH^ein the ^paratus has a radiation patli defined by a 
radiation source and directing optical elements and wherem the reacting of the fluid reactant 
involves interacting radiation from the radiation s^ource with the reactants. 



56. The method of claim 38 wherein th\ reactions are performed in a reaction 

chamber sealed from the ambient environment. 
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58, (New) A method for obtaiiimg a pluiality of quantities of compositions with an 

apparatus comprising a plurality of collectoris and a reactant delivery system comprising a first 
qxiantity of fluid reactants and a second quantity W fluid reactants, the method comprising: 



reacting the first quantity of fluimreactants within a fluid stream to &)im a first 

quantity of product composition; 
collecting the first quiantity of product clwnposition Irom the fluid stream using a first 

collector, \ 
following completion of the collection of me first quantity of product composition, 
reacting the second quantity of fluid reactants within the fluid stream to form 
a $econd quantity of product compositbn, the second quantity of product 
composition being materially different fiom the first quantity of product 
composition, wherein the second quantity oV fluid reactant is different from 
the first quantity of fluid reactants; and \ 
collecting the second quantity of product composition ttom the fluid stream using a 
second collector. \ 

59, (New) The method of claim 58 wherem the first quannW of fluid reactants 

comprises a different proportion of compounds relative to the second quantity oMuid reactants. 
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60- (New) The methW of claim 58 wherein the first quantity of fluid reactants 

comprises different compounds than the second quantity of fluid reactants. 



b 




61. (New) The method of claim 58 wherein the apparatus comprises a nozzle that moves 
relative to the plurality of collectors and wherein the nozzle is moved relative to the first collector 
and second collector following completion of the collection of the first quantity of product 
composition, 

62. (New) The method of claim 58 wherein the apparatus has a radiation path defined by 
a radiation source and directing optical elements and wherein the reacting of the fluid reactants 
involves interacting radiation fi^om the radiation^ource with the reactants. 

63. (New) The method of claim 58 fur^Jier comprising evaluating the properties of the 
first quaintity of product composition and the second Quantity of product composition. 

64. (New) A method for obtaining a plur^ty of quantities of compositions with an 
apparatus comprising a plurality of collectors and a reaction chamber isolated from the ambient 
environment, the method comprising: 

reacting a first quantity of fluid reactants ydthin a fluid stream to fonn a first 

quantity of product composition; 
collecting the first quantity of product composition from the fluid stream using a first 

collector; 

following completion of the collection of the first qiaantity of product composition, 
reacting a second quantity of fluid reactants within the fluid stream to form a 
second quantity of product composition, thfe second quantity of product 
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composHton being materially different from the first quantity of product 
composition, whereiTt at least one reaction condition during the formation of 
the second Viuantity of product compositions is different from the reaction 
condition dimng the formation of the first quantity of product compositions 
and wherein\the reaction chamber remains isolated from the ambient 
environment continuously from the reacting of the first qiiantity of reactants 
and through the reacting of the second quantity of reactants, and 
collecting the second quantity of product composition from the fluid stream using a 
second collector. \ 

65. (New) The method of claim 64 wherein the at least one reaction condition is 
selected from the gtoup consisting of pressu^, reactant flux, reactanl temperature, amount of inert 
dfluent, amount of radiation absorbing gas, andVenergy input. 

66. (New) The method of claim 64 wHerein the apparatus comprises a nozzle that moves 
relative to the plurality of collectors and wherein me nozzle is moved relative to the first collector 
and second collector following completion of top collection of the first quantity of product 
composition. \ 

67. (New) The method of claim 64 wherein me apparatus has a radiation path defined by 
a radiation source and directing optical elements and wherein the reacting of the fluid reactants 
involves interacting radiation from die radiation source wrth the reactants. 

68. (New) The method of claim 64 fiirther comWsing evaluating the properties of the 
first quantity of product composition and the second quantity of product composition. 
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